Reprogramming events of mammalian somatic cells induced by Xenopus laevis egg extracts.
It is known that differentiated cells can be reprogrammed to an undifferentiated state in oocyte cytoplasm after nuclear transfer. Recently, some reports suggested that Xenopus egg extracts have the ability to reprogram mammalian somatic cells. Reprogramming events of mammalian cells after Xenopus egg extract treatment and after cell culture of extract-treated cells have not been elucidated. In this experiment, we examined reprogramming events in reversibly permeabilized or nonpermeabilized porcine fibroblast cells after Xenopus egg extract treatment. The Xenopus egg-specific histone B4 was assembled on porcine chromatin and nuclear lamin LIII was incorporated into nuclei. Deacetylation of histone H3 at lysine 9 in extract-treated cells was detected in nonpermeabilized cells, suggesting that a part of reprogramming may be induced even in nonpermeabilized cells. Following culture of extract-treated cells, the cells began to express the pluripotent marker genes such as POU5F1 (OCT4) and SOX2 and to form colonies. Reactivation of the OCT4 gene in extract-treated cells was also confirmed in bovine fibroblasts transformed with an OCT4-EGFP construct. These results suggest that nuclei of mammalian cells can be partially reprogrammed to an embryonic state by Xenopus egg extracts and the remodeled cells partly dedifferentiate after cell culture. A system using egg extracts may be useful for understanding the mechanisms and processes of dedifferentiation and reprogramming of mammalian somatic cells after nuclear transfer.